Encapsulation of ribonucleic acid in human red blood cells for use as a reticulocyte quality control material for flow cytometric analysis.
The osmotic lysis procedure was employed to encapsulate ribonucleic acid (RNA) in human red blood cells in order to prepare a reticulocyte reference control. The procedure required the hypotonic dialysis of erythrocytes in the presence of RNA and cytosolic components of red blood cells followed by a short hypertonic dialysis to restore isotonicity and reseal the pores formed on the cell membrane during the hypotonic swelling. The procedure was monitored by a dedicated flow cytometer for reticulocyte counting and required 120 min. Approximately 20% of the erythrocytes undergoing the reversible osmotic lysis were encapsulated with various amounts of RNA. The morphology of the RNA-loaded erythrocytes were similar to those of normal erythrocytes and reticulocytes, however, their mean cell volume (MCV) was slightly smaller than normal cells. RNA-loaded erythrocytes prepared by this method were stable for several months as a reference control for identification and enumeration of reticulocytes using flow cytometric as well as manual analysis methods and resulted in a high correlation coefficient between these counting techniques.